DNA ligation is the last step in a multitude of important DNA metabolic reactions [1] . DNA nicks introduced during replication, recombination and repair need to be sealed -if left unchecked, they would lead to cell death. So even before its discovery, a DNA ligase activity was proposed to exist. The discovery of ligase and the elegant biochemical studies of the ligase reaction by the Lehman group and others revealed the amazing series of chemical steps needed to seal a nick in DNA (reviewed in [2]). The beauty of ligase and its clever enzymatic strategy is highlighted by the recently reported crystal structure of human DNA ligase I (Lig1) bound to a nicked DNA substrate [3] .
features of the subsequent steps. The structure of Lig1 in a complex with nicked DNA [3] filiformis ligase is structurally similar to Lig1 DBD, with a twofold symmetry axis. The prokaryotic ligase is not in a conformation that can readily accept DNA; the structural similarity, however, suggests a permutation of sequence modules in which functionally homologous domains of these two cellular ligases are stitched together in different ways, providing support for the earlier proposal that bacterial ligase encircles DNA [7] .
The OBD appears to aid substrate selection. Downstream of the nick, the OBD interacts with B-form DNA, which may explain why Lig1 does not seal Okazaki fragments before the RNA primer is removed. But, in a seeming paradox, upstream DNA bound to the OBD is A-form, making an induced-fit (Figure 2A) . Additionally, the OBD distorts the DNA, leading to an underwound helix and a 5 Å shift in the helical axis between upstream and downstream segments. These distortions bring the nick close to the active site and underlie multiple aspects of ligase fidelity. Ligases do not bind tightly to DNA containing a mismatch upstream of the nick [8] , nor to DNA with a gap of even one nucleotide [9] . The Lig1-DNA structure implies that a dramatic conformational change between the OBD and AdD is necessary to proceed from enzyme-AMP to DNA-bound ligase. Large and dynamic rigid body motions between these two domains have been proposed for many ligases, based on the distant locations of the enzymeand DNA-adenylation catalytic residues in the OBD [4] [5] [6] [7] . These two motifs need access to the active site at different steps in the mechanism, necessitating rotation of the OBD relative to the active site in the AdD. This reorganization of catalytic residues involves a gross change in structure that may explain how the ligase ring opens.
The ring-shape of Lig1 brings to mind the oligomeric processivity factor rings, such as the Escherichia coli β β and eukaryotic PCNA proteins, which act as sliding clamps on DNA. There is a clear distinction, however, in that Lig1 grips nicked DNA tightly through extensive interactions, whereas the processivity clamps have a large central channel and slide freely along the duplex.
Besides both being ringshaped, Lig1 and PCNA are also binding partners [ 
